Elemental analysis was measured on a Vario EL III elemental analyzer. IR spectra were measured on a Nicolet Avatar 320 FT-IR operating from 4000 -400 cm -1 . UV/Vis spectra were recorded on a Scinco S-3100 UV/Vis spectrometer. Fluorescence spectra were recorded on a Jasco FP-6500 fluorometer.
Materials.
Anhydrous solvents were either purchased as extra dry from Acros or Aldrich and used as received or taken from a MBraun MB SPS-800 solvent purification system. Glycidol (Acros) was dried over CaH 2 , distilled prior to use, and stored at 4 °C. Millipore quality water was obtained by purification of deionized water using a Millipore water purification system and had a minimum resistivity of 18.2 MΩ·cm. Phosphate buffered saline (PBS; 10x concentrated; 90 g·L -1 NaCl, 7.95 g·L -1 Na 2 HPO 4 , and 1.44 g·L -1 KH 2 PO 4 ; pH 7.4) was purchased from Lonza (Köln, Germany) and was diluted to a 1x concentration (10 mM) by Milli-Q water prior to use. Unless otherwise stated, all other solvents and reagents were purchased from commercial suppliers and used as received. A mixture of 10 vol% ethylene (N45) in nitrogen (N50) was obtained from Air Liquide. Catalyst was stored in a glovebox under an argon atmosphere at -20 °C. The palladium α-diimine catalyst, 1-3 NaBAr 4 (Ar = 3,5-(CF 3 ) 2 C 6 H 3 ), 4 and TBDPS-protected comonomer 5 were synthesized according to the known literature procedures. Nanodiamond powder (grade "G-01") was purchased from PlasmaChem GmbH. Scheme S1. Synthesis of PE-PG core-shell copolymer.
Hydroxyl-functionalized Polyethylene Copolymer PE-OH. The preparation of PE-OH was per-
formed similarly to the reported procedure 6 with 0.1 atm ethylene using in situ activation of the methyl-substituted palladium α-diimine catalyst (67.5 mg, 150 µmol) with NaBAr 4 (Ar = 3,5-(CF 3 ) 2 C 6 H 3 ) (265.9 mg, 300 µmol) and TBDPS-protected comonomer (8.81 g, 25 mmol, 0.25 M) in 100 mL chlorobenzene. After isolation, the siloxy groups were deprotected with 74 mL of a 1M solution of tetrabutylammonium fluoride in THF (74 mmol) by heating to reflux for two days. 5 The polymer was precipitated three times in methanol and dried in vacuo to yield 1.88 g of PE-OH. The NMR spectra matched what has been previously reported in the literature. 5 The incorporation ratio of the hydroxylcomonomer was determined by 1 H NMR to be 4 mol%, which corresponds to 30 OH-groups per polymer. The degree of branching was calculated from 1 H NMR to be 112/1000 C atoms.
Polyethylene-Polyglycerol Core-Shell Copolymer PE-PG. The polyglycerol shell was prepared similarly to our previously published method. 6 A flame-dried 3-neck 100 mL round bottom flask fitted with septa and an addition funnel was charged with 280 mg of copolymer PE-OH (equivalent of 0.36 mmol of OH) in dry NMP (25 mL). To this mixture 0.32 mL of a 1.0 M solution of potassium tert-butoxide in THF (0.32 mmol) and 5 mL of NMP were added, and the mixture was heated to 110 °C. A purple solution resulted after one hour. The temperature was increased to 120 °C. The addition funnel was charged with glycidol (11.9 mL, 13.3 g, 180 mmol) in 17 mL of NMP and this solution S5 was added dropwise over a period of 3.5 hours. After the final addition, the reaction was maintained at 120 °C for one hour and then cooled to room temperature and stirred overnight. The reaction was quenched with methanol (50 mL) and one gram of Dowex Monosphere 650C UPW ion-exchange resin and stirred for 3 hours. After filtration volatile solvents were removed in vacuo by rotary evaporation and diethyl ether was added to precipitate the polymer. The supernatant was discarded and the crude product was dissolved in distilled water. The turbid solution was centrifuged at 4000 rpm. The precipitate was discarded and the supernatant was purified by dialysis using regenerated cellulose membrane with 50,000 molecular weight cut-off in water and methanol to remove residual NMP and low MW polymers. The remaining crude product was purified by dialysis in water using cellulose ester membranes with a 300,000 molecular weight cut-off, changing the solvent three times every 12 hours. Finally, the remaining crude product was dialyzed in DMF using regenerated cellulose membranes with a 50,000 molecular weight cut-off, changing the solvent three times every 12 hours.
The tube contents were collected and dried in vacuo, redissolved in distilled water, filtered through 0.45 regenerated cellulose (RC) syringe filter, and lyophilized to afford PE-PG as a highly viscous sticky white solid (2.07 g, 72%). 1 
ND-PG Core-Shell Nanoparticle.
The preparation of the ND-PG was performed based on the method published by Komatsu et al. 8, 9 The oxidized nanodiamonds ND ox. (50.0 mg) and recently distilled glycidol (6.0 mL) were sonicated under argon atmosphere in an ultrasonic bath at 35 °C for 2 h to obtain a stable dispersion. After sonication the dispersion was continuously stirred at 140 °C for 24 h and then cooled down to room temperature before quenching with methanol (50.0 mL). The grayish dispersion was centrifuged five times (each S7 time 8850 g, 30 min) to remove unreacted glycidol and free polyglycerol. The precipitates were collected and dialyzed for 3 d in distilled water to remove remaining traces and methanol. ND-PG (423.7 mg, 85%) was obtained as a grayish solid after drying in the lyophilizer. 1 Thermogravimetric analysis (TGA). Thermogravimetric analysis was performed on a Linseis STA PT 1600 thermogravimetric analyzer using the Linseis Data Acquisition software with a temperature range from room temperature to 800 °C and a rate of 10 °C/min. Aluminium oxide crucibles (0.12 mL)
were heated once to 800 °C before measuring the zero curve with empty crucible. Data was analyzed using Linseis Evaluation software.
SEC-MALLS Characterization of Polymers.
Polyethylene copolymer PE-OH was characterized by size-exclusion chromatography (SEC) coupled to a multi-angle laser light scattering detector (MALLS) for obtaining the polymer MW (M n and M w ). Measurements were made on highly dilute fractions eluting from a SEC consisting of an Agilent 1100 solvent delivery system with isopump, manual injector, and an Agilent 1100 differential refractometer. A BI-MwA 7-angle light scattering detector from Brookhaven was coupled to the SEC to measure the MW for each fraction of the polymer eluted from the SEC columns. Three 30 cm columns were used (Polymer Laboratories PLgel Mixed C, 5 µm particle size) to separate polymer samples. The mobile phase was THF and the flow rate was 1.0 mL/min. The columns were held at room temperature and the differential refractometer at 40 °C. A 100 µL sample of a 10 mg/mL solution was injected. WinGPC Unity from PSS was used to acquire data from the 7 scattering angles (detectors) and the differential refractometer. The M n and M w data were obtained by following classical light scattering treatments. The molecular weight distribution of the copolymer PE-PG was analyzed by SEC using the same solvent delivery system. Three 30 cm columns were used (PSS Suprema lux, 10 µm particle size, hav-S8 ing 3000, 1000 and 100 Å pore sizes). The mobile phase was water with 0.1 M NaNO 3 and the flow rate was 1.0 mL/min. The columns were held at room temperature and the differential refractometer at 50 °C. A 100 µL sample of a 1 mg/mL solution was injected. WinGPC Unity from PSS was used to acquire data from the 7 scattering angles (detectors) and the differential refractometer. The M n and M w data were obtained by following classical light scattering treatments. Cell Culture. The epithelial human lung cancer cell line A549 (adenocarcinomic human alveolar basal epithelial cell line) was routinely propagated in DMEM medium supplemented with 10 % fetal calf serum (FCS), 2 % glutamine, and 100 U/mL penicillin/streptomycin (all media and supplements were ordered from Gibco). Cells were cultured at 37 °C with 5 % CO 2 and split 1:5 to 1:10 when they were 90 % confluent (two to three times a week).
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Confocal Laser Scanning Microscopy (cLSM).
For cLSM 50,000 A549 cells were seeded on 9 mm glass coverslips in each well of a 24-well plate and cultured for 24 h before adding the Nile red loaded nanocarriers or the unloaded nanocarriers, only media, or PBS as control. For the PE-PG nanocarrier we used a concentration series. Samples were diluted in cell culture medium. After 4 hours incubation, cells were washed 3 times with PBS and fixed with 4 % paraformaldehyde (PFA) for 20 min at room temperature. Afterwards, cell nuclei were stained with 4',6-diamidino-2-phenylindole (DAPI). Cells were observed and imaged using a confocal laser scanning microscope (Leica DMI6000CSB stand) and the Leica LAS AF software.
Flow Cytometry. For flow cytometry 150,000 A549 cells were seeded in each well of a 24-well plate and cultured for 24 h before adding the Nile red loaded nanocarriers or the controls. After 4 hours of incubation, cells were washed 3 times with PBS and detached by trypsin. The detached cells were transferred to a flow cytometry tube and centrifuged at 138 x g for 5 min. Supernatants were discarded and cells were fixed with 4 % cold PFA for 10 min at 4 °C. To remove the PFA cells were centrifuged at 138 x g for 5 min. Supernatants were discarded and cells were resuspended in PBS supplemented with 1 % FCS and 0.1 % sodium azide. Fluorescence intensity of the cells was measured in a FACScantor (Becton Dickinson, Heidelberg, Germany). Three times 10,000 events were detected per sample and the median fluorescence intensity for each measurement was determined using Flowing Software 2.0. 
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